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=j Top drive wen drilling apparatus with removable link adapter. 

§; A well drilling apparatus having a drive unit tor rotating 
a drill string (27). A stem (25) extends downward from the 
drive unit, and during tripping a link adapter (35) is remov- 
ably connected to the stem (25). During tripping, an eleva- 
tor (31) is suspended from the link adapter (35) by a pair of 
tmks 133). and the drill string (27) is held by the elevator (31). 
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This invention relates in general to a well 
drilling apparatus and in particular to a top drive well 
drilling apparatus. 

A top drive drilling system rotates a drill 
string from the top, rather than using a rotary table, 
a kelly, and a kelly bushing. An electric drilling motor is 
suspended from the drilling rig's conventional swivel 
and is attached to the top of the drilling string. The 
drilling motor may also be attached to a carriage, which 
is guided by a pair of vertical tracks. The drilling motor 
is connected to the drill string by a cyclindrical stem, 
which extends downward from the motor. A wrench assembly 
is also suspended from the drilling motor, in order to 
brack out or make up connections between the stem and the 
drill string. A link adapter, on the stem, supports a 
pair of links, which in turn support an elevator below the 
bottom of the stem. As the drill string is drilled down, 
the elevator will contact the floor of the drilling rig. 
If the elevator and the wrench assembly could be moved 
out of the way, the drill string could be drilled down 
further before additional lengths of pipe must be added 
to the drill string. 

The present invention is a top drive well 
drilling apparatus in which the link adapter is removable 
from the stem, so that link adapter, links, and elevator 
may be removed from the stem during drilling. The link 
adapter and the stem have alignment means for aligning the 
link adapter on the stem, and a downward facing shoulder 
on the link adapter engages an upward facing shoulder, on the 
stem. The link adapter also has means for stabilizing the 
links and for tilting the links to a non-vertical position. 

The above, as well as additional objects, 
features, and advantages of the invention, will become 
apparent in the following detailed description of the 
invention which is shown by way of example in the attached 
drawings, wherein: 

Figure 1 is a perspective view of a drilling 
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apparatus during a drilling operation; . 

Figure 2 is a side view of a link adapter, 
and an elevator during a tripping operation; 

Figure 3 is a top view of a link adapter ; and 
Figure 4 is a side view of a link adapter. 
Figure 1 illustrates a top drive well drilling 
apparatus of the invention. A conventional traveling 
block 13 and a conventional hook 15 are suspended by 
cables 17 from the top of an oil well derrick. A drive 
unit 19 is suspended from the hook 15 and mounted on a 
carriage 21. The drive unit 19 is a drilling motor of a . 
conventional type. The carriage 21 guides the drive 
unit 19 up and down along a pair of vertical guide tracks 
23. A cylindrical quill, or stem 25, extends downward 
from the drive unit 19, and connects to the top of a drill 
string 27. The drill string 27 consists of a series of 
pipe sections and has a rotary rock bit attached at the 
bottom for drilling a well bore. 

A wrench assembly 29 is provided for making up 
the connection between the stem 25 and the drill string 
27. The wrench assembly is mounted to the carriage 21, 
and is capable of moving between a working position 
along the stem 25, or the axis of the drill string 27, 
and a retracted position away from the axis of the drill 
string 27. The wrench assembly 29 is also capable of 
moving vertically along the stem 25 and the drill string 
27. 

Figure 2 illustrates a portion of the top 
drive well drilling apparatus during a tripping 
operation. The drill string 27 is not connected directly 
to the stem 25, but is suspended . from a conventional 
pipe elevator 31. The elevator 31 is suspended from a 
pair of links 33 which depend from a link adapter 35. 
A link stabilizer 37 is connected between the link 
adapter 35 and the links 33. The link stabilizer 37 
stabilizes the links 33 and, in cooperation with a hydrau- 
lic cylinder 39, may also be used to tilt the links 33 to 
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a non-vertical position. The link stabilizer 37 is 
thus a stabilizing means for stabilizing the links 33, 
and is also a tilting means for tilting the links 33 
to a non-vertical position, A bell 41 is attached to 
the lower end of the stem 25 to facilitate makeup 
between the drill string 27 and the stem 25, if the 
drill string 27 and the stem 25 have to be reconnected 
while the link adapter 35 is still in place. 

Figures 3 and 4 are close-up views of the 
removable link adapter 35. The link adapter 35 has a 
central bore 43, adapted to receive the stem 25. The 
link adapter 35 has a door 45, which can be opened 
to allow the link adapter 3 5 to be placed around the stem 
25. Once the link adapter 35 has been positioned on 
the stem 25, the door 45 may be secured with the pins 
47. The door 45 is adapted to engage an alignment dog 
49 (shown in Fig. 1) on the stem 25. The door 45 and 
the alignment dog 49 are thus an alignment means for 
aligning the link adapter 35 on the stem 25. The bore 
43 of the link adapter 3 5 has a downward facing shoulder 
51, which is adapted to engage an upward facing shoulder 
53 (shown in Fig. 1) on the stem. 

In operation, the well drilling apparatus 
is in the configuration shown in Fig. 1 during the 
drilling of a well bore. However, there are times when 
drilling must be stopped and the drill string 27 must 
be removed from the well bore. For example, the drill 
string 27 must be removed from the well bore occasionally 
in order to replace a worn drill bit. The process of 
removing the drill string 27 from the well bore, and 
then reinserting the drill string 27 back into the well 
bore, is known as a tripping operation. During a 
tripping operation the drill string 27 is not connected 
directly to the stem 25, but is suspended from a pipe 
elevator 41, as shown in Fig. 2. 

In order to change from the drilling configu- 
ration (Fig. 1 ) to the tripping configuration (Fig. 2), 
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slips in the floor of the drilling rig are first set 
to hold the weight of the drill string 27. The wrench 
assembly 29 is then used to break out the connection 
between the drill string 27 and the stem 25. The stem .25 
is then raised to separate the stem 25 from the drill 
string 27. The removable link adapter .35 is then 
placed around the stem 25 , so that the downward facing 
shoulder 51 of the link adapter 35 engages the upward 
facing shoulder 53 on the stem 25. The alignment dog 49 
insures that the link adapter 35 is properly aligned 
on the stem 25. The door 45 of the link adapter 35 is 
then closed and secured with pins 47. The conventional 
elevator 31 is now supended below the link adapter 35 
by the links 33. The elevator 31 is then connected to 
the drill string 27 in a conventional manner. 

In order to return to the drilling configuration, 
the steps explained above are merely reversed. The 
slips in the floor of the drilling rig are set to hold 
the drill string 27. Then the elevator 31 is removed 
from the drill string 27 , and the link adapter 35 is 
removed from the stem 25. The stem 25 is then lowered 
to the drill string 27/ and the wrench assembly 29 is 
used to make up the connection. 

If, for some reason, it becomes necessary to 
reconnect the drill string 27 to the stem 25 while the 
link adapter 45 is in place, the drill string 27 may be 
set in the slips while the stem 25 is lowered onto the 
drill string 27. The bell 41 on the stem 25 will guide 
the drill string 27 to make a proper engagement. 

The top drive well drilling apparatus of the 
invention has several significant advantages over the prior 
art. Since the links 33 and the elevator 31 do not hang 
down below the stem 25 during drilling, the drill string 
27 can be drilled down further before additional lengths 
of pipe have to be added to the drill string. The inven- 
tion also allows servicing or replacement of the link 
adapter 35, the links 33, and the elevator 31, without 
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interrupting drilling. 
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CLAIMS : 

1. A well drilling apparatus, comprising : 

a drive unit (19) , for rotating a drill 
5 string (27) about the longitudinal axis of the drill 
string; and 

a stem (25) extending downward from the drive 
unit (19) , to which the drill string (27) may be 
removably connected, for transmitting torque from the 
10 drive unit to the drill string; characterized by. 

a link adapter (35), removably connected, to the 
stem (25), so that the link adapter may be removed 
from the stem during drilling? 

a pair of elevator links (33) suspended from 
15 the link adapter (35) and 

an elevator (31) suspended from the elevator 
links (33) for suspending the drill string (27) during 
tripping. 

2. A.wel drilling apparatus according to claim 1, 
20 characterized by alignment means (45,49) for aligning 

the link adapter (35) on the stem (25) . 

3. A well drilling apparatus , according to 
claim 1 or 2, characterized in that said stem (25) 
has an upward facing shoulder (53) and that said link 

25 adapter (35) has a downward facing shoulder (51) for 
engagement with the shoulder (53) on the stem (25) . 

4. A well drilling apparatus according to anyone 
of the claims 1 to 3, characterized by an elevator, 
suspended from the elevator links, for stabilizing 

30 means (37) for stabilizing the links (33). 

5. A well drilling apparatus according to anyone 
of the claims 1 to 4 characterized by tilting means 
(29,37) for tilting the links (33) to a non-vertical 
position. 
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